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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the whole device 
small in size and thin in thickness. 

SOLUTION: This optical pickup device is provided with a 
first and second light sources 6, 15 emitting laser beams 
having mutually different wavelengths and the objective 
lens 10 focusing the laser beams on a CD (compact 
disk), DC-R and DVD(digital versatile disk) respectively. 
Also the device is also provided with the laser coupler 
1 1 having the circuit board 19 on the main surface of 
which a first to eighth light receiving parts A1-A8 
respectively receiving returning light from an optical disk 
by the laser beams emitted from the first and second 
light sources 6 f 15 and the second light source 15 are 
respectively provided. 
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(57) [gift] 

mm] mw;±#:<n'hm • mmtzmm.-t*. 

^lS^2CD3tai6, 15t, CD, CD-R, DV 
fit;i5 0 Lt, SlS.TJ5S2cD^j!I6, 1 5^bJ±Jtt 

1 9 £r*1--5 t'-if lit Sr{i^5 0 




# 

-LIB* l Jfctf* 2 <D%Wkfr h UJtt S ixfc t-A)t(a5 
Jg2 0gft§Bi:, ±fE#2©ft»£#±E±fc**veix 

2 ] ±e*«#¥« * h tt, ±K* 1 Oft 

*i-5JB2<D*3te»fc. ±B*l4U s »2©*W*fe© 
■f £ w t k i- 1 t-lEttcoft fcT y * T y ^ 

*«rE*fi"Sig*T*-T-36SEK*ixfcr. t ill 

4 ^fEttcoft tr y ^ T y T^glo 
[0 0 0 1] 

[0 0 0 2] 

[t£*0&«] **7>f^^iim CD (Compact 
Disc) ^CD-R (Recordable) , DVD (Digital Va 
rsatile Disc) »Ott«tf»ftS*WIBI«>*^^ * 

itfCDtDVDIi, «#IE»««I-*5WSU— !f3t*s 
[0 0 0 3] r*Lb**ao3t*7*>f^^36»61t«l*:* 
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[00 04] :oi54S»l^*ff^^^i: 

fc* TO^fy^Ty^ilt CD 10 3, CD- 
R 1 0 4&1/DVD 1 0 5 36»6flMRfc-tJX'FlXWflfei"S 
w k&~*Iffeb£inX&V)s CD103, CD-R104 
fflO»l©**»10 1i, DVD105ffl^)S2^ 
fllO 2 irSMHiT^S. 
[0 0 0 5] ^i^^^T^Wf^^IlO 
10 ft*3Rl0 1tt, mi e\Z7jk-TXo^ *BHK, 

lF3tS:ttl*t"r5miO*«l 0 6 i:, :©$1«S1 
0 6d»feou— IfftSrlHlWi-SlslSfft^l 0 7 :^ 

eeB^flR*ti-5JBlO»*u^Xl 1 1 CD 10 

3, cd-r i o A^m^m^hcom^o^t^^ir 

<D3t2gl0 6ti\ S^7 8 0nmSSOU-fMffl 

20 Xllllt BPftNAiSO. 4 5££iV0^ 0 

[0 0 0 6] g§ 2 <D%¥?k 102(t EI 1 6 ICtj^TJ: 5 

Moi/- ifft^mtt*r^^2(Dftaii i 6 ^ojg 

5/^117 :^2(Dt-A77 P !) 1 1 

7 (est* s*tfcu-if*«:WT*ei-»3 y ^> 

Xl 18i, IfftSrDVD 1 0 S <Dm*3rTEB&l\zm 

anrz>m2<Dtt&ns>xi 1 9 dvdio som 

ia^^^^M , 9ft^S:7t-r ; 5^2(D^^ h^x^* 
30 12 OiSrtltV^o * 2 0*851 1 611, St*J&*6 

tLtl^c M2(O^U>Xl 1 9!S, MnftNAftS 
0. 6 k£tlX^^Z> 0 

[0 00 7] ft, ^(0%\?y?7y-7mmiL. SlO 

Sfti/yXi 1 iWl2^fti/yXi 1 9^fttttc 

Xlll, 1 1 9S:B»SEttt5fcft01«7^fax 
— ^ 114 £*ft-?;h,fli;tTV>2>o 
40 [0 0 0 8] ±mL,1tyt\?y?Ty7mmte. B16I: 
^-t-<fc9tC CD103, CD-R10 4d^flJ«S:S 

EifTft^i 0 7t££9 0Sf£nT^iotf— -k^y y 
tf-j^-^y i o 8fi>bm$i£titzu—fyti)K — 

H7^fax-^ 1 1 4^ttil^ft^^ 1 1 
lCctoTCD103, CD-R 1 0 40{f-§-lE^§{5(C 

so Si^UT^lo^^- h^^x^ ^ 1 1 2m«:i: 




(3) 



\Z£Q % CD10 3, CD-R 1 0 4 tf>«ffta*S££*L 

[0 0 0 9] Sfc, r^ftb'^Ty^Btt 1316 
5 fc, DVDl0 5^bit«S:S4t5l8, » 
2CO%^% 10 2^ fg2<£>*211 1 6 36»&UltSixfc 
u-if*^ 2 CD tr— A X^D y9 1 1 7KA*t£ixS 
tifcl:, r^>SE2©tr— y# l l 7*»bHH* 
Sttfcu— U i/yXl 1 8 £^LT¥*T 

*tc£;ft/rS 2 (D*f$3 l/^Xl 1 9 lCA#t$tt5 0 ^CO 
jttry^Ty^KHH:, ^ y l 1 8 Srigi® 10 

Lfcl"— 1f*3& $ * ZlttT^^rLzn — * 1 1 4^tti 
2W»*l/yXl 19l:«J:oTDVD10 5 colt ^fe» 

$ttz&M£tiZ) 0 ^lt, r.o*tTy^r!y^3S«tt, 

DVD10 5^Stt5^ DVD 1 0 5<7>«-JHB»8|5 

frh<Dm v )%*w±2(D'7* v-t^'tw i 2 o^g*-r 

SrifcitK DVD10 5(Ofl»«^StSix5. 
10 0 1 0] 

* * fc»JSi" 5 3£3fcO* \?y97 y ^BW 
tt &*^x -f * * ^»JCi-6**^*« 10 6,11 20 
6 r*t&**Wi o 6, l l 6 \zttfcirZ>m$t<Dft 

• 119^ StO§»112, 12 

0 fcSr#LT*5 0. » 1 RtfJS 2 *>**£* 1 0 1, 10 

[00 11] z.<otz.#>, tt*o* try 
Iftlo**^^ * * ^-ttt-Pix»j£i-5«*o**5R 
ioi, i0 2^ft^:tia^gtiM/M 

[0 0 12] *rTN #«WM\ SS«£fl*/hSWk » 
Mft-T^r 5*fc 0 5/^T5/^3£aSrS#t-r5r 30 

[0 0 13] 

fca&. *»w^«5*try^r^7 p 3gW4, St^Sft 
5^S^t'-i>,*4rttllt-r5^1^I/m2^*2ii:, A 

s»t isiattj«2o*«*»6ui*sjxfc^-A*K 

iWr^f^^^b^I 9 *Sr-tix ; E f ixa*i-5» l X 
tffg2cog:*a$<h, fK2 0*«fcj&s^ffi±fc*ft«xtt 40 
ltfenfcia*»*B«r*^-Si«l***=y hSr«*.5. 
[0 0 141 ^±^) i 9 CM 1 1 )t t e y ^ 7 y ygi 

tt »a*^=y ho@KSffi±^> miRxi^2(D 

^ytnt, JI2 0*«k**h^nEI»Sixfcwfc^J: 
9> ***±#o«rt*«*{b*ixT, SH^ttjtf/hS 

[0015] 

ICOV^, *try^Ty^ , *«*:Blffi*r#flRb"C»Wi- 
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[0 0 16] r©jttfy^7y^§tltt, CD (Compac 
t Disc) „ CD — R (Recordable) DVD (Digita 
1 Varsatile Disc) td^itft^^ixftlffStSw t 
# "Tttfc* ¥ y 97 y ^IfCfc S. 

[0 0 17] *try^Ty7 p a61ttt. HI tC*f i 5 
C 2<0(t#IB»»^&^«*S:W*'rSfc 

7 9 fa-*-— 9 4 fcSHlx.'Tv^o 

[0018] *^» lilt mi \C^rt£ 0 fc, if 
*£rffim-SSIl<D*aii6 fc % r(OjBlO*«6*^bW 

*tSixfcw—if* ; Sr[a*fi-sia»f* : ?-7 r^miff^ 
^ 7 *»fetai* sixfc u-if **:^*i-5 t-^^^y * 

*8£. rotf— A^yy s/* 8**6ttl*tSixfc^— !f 

*fc¥fr*fca£lfei"5 = y ^— 9 ^9 ^0=3 y 

ix^X9^bfflltSixfc^— if***^^ 2 

fti/y^ 1 0 £ £Mft*.T^5o 
[0019] sfc, 1ft ilMi2C 

*ti5K, SRl(D*»6^e>tiJ»Six5w— 1f*<o» 
ftt*3&5ttft^^— 1f*S:Ul*ti"^^2<D*jRl 5 
t. *lO*«36*femWSttfcu— 1f*oK9 3tatf!B 

ftg*i"5l8l co^^- hr^r^^l 6 XU<fg2 £>:7 * 
hf^fr^^ 1 7 bZ&irZi'— tfXzf? 1 1 iSrfll*. 

[0 0 2 0] »10*»6ft Wi(f7 8 0 nmgScO 

[0 0 2 1] if # /7l lit El 2 XtfEl 3 C^-T 

± 5 C leJSSS® 1 9 -tf-> » 2 0*$! 1 5 t . mi<D 
7* Y^f^T? 9 I 6Wl2^7t b^>r^^^ 1 7 

lift i2^i3l^tJ:9^ *9 2t*h 

(7)M^?rIlWl2C7)7tfT^f^^l6, 17 
K*JxW8l< ^y XA5r*bTV>5 0 
[0 0 2 2] B2^*JK1 5ft m*-\Z$ 5 0 nmgS 
u-if *^rffilti-5 if y>f KSr* tt 

V^ D 

[0 0 2 3] $107t h^-TT"^^ 1 6(t I4M 
i5C^ti?C, 7t^^^^7-ff^^fflt 
4fcftO»lXU { JB2 0g*»Al f A2i, 1^7^ 

^6CO§*§|5A3, A4, A5, A6^ttt^-5 0 
m3cO^^A3XU J ^4<7)S:*gl5A4(t ll^S* 
IR5A 1 ftBBCSA/T-Wffll^-tiX^fttiBttSnTV^So * 
fe, JR5Oa*«A5a05*6<Z>S*«BA6Jt I2(D 




(4) 



[0 0 2 4] $l^S»Allt i4Stfi5^t 

^:S^*^3^#J^^c^S*^a a 1, 
abl, acll:tLTVN5o S£ 2 OgftgiS 2 AH, HI 

S*i«aa2, ab2, a c 2 IT 
[0025] »2co^^hx>rx^^l 7te, EH&tf 

flr^«kaffl<D»l <Dg#3$A 7»tf* 10 
2cDS3fcSf$A8 ^tLTV>5 0 SR 2 <Z>:7 * hf >f 5 s "* * 

7* Y*f4?9 9\ 6 0»10gjt«Al^»«brE 
1 6 0»2<Z>S^t«BA2^»gfbTiaHSJ^"CV^ 

-So 

[0 0 2 6] mi <Dg?tg|5A 7 (4, 12 6 o 
2<DS3ta5A8l4, B 6 5 fc. §:7tffi«d 5 3# 

[0027] -t tt, r <^jt f r y -?mw.&ffiz-z 

ft^3li. CD. CD-RA>t>tS$RSrff^-r5BSt-. 
y*— l3i/>y*— #i LTD - 3 DF (Differential 
-3Devided Focusing) )£/!> 5 fflV^?>;i"U h7y*y;/t- 

[0 0 2 8] 3ttry^Ty7^E«»4. DVDi'fe 

(Differential Phase Detection) ft^^^^P,ttTV^ 

So 3° 

[0 0 2 9] #Hfctt9!«tflfl6-*-3#. D-3DFS 

x&R&i-rzyy Atts^s. d-3df&«, m 

3*#s/ hftti:, EWfe^^^UTOgC^t ± 
1^3ti<©3 tf-At^SOUT, ± 1 MI 

FE= (aal + acl — abl) - 
• • • (Si) 

[0 0 3 5] $fc, Sl©7t 1 6tt, H 

5St/E17^i-J: 51-, CD. CD-Ri>?)tiJ«S:» 
JB3©g#»A3©33te««a eli^5© 
SJtSfP A 5 <D§7t^*£ a e 2 t (OfD t > IS 4 Og*35A 
4 0>g#«*a f 1 fcJS6 0>£#»A6©a3fc1H*a f 

[0 0 3 6] LfcdS-oT, h^y^^/i^HftTE so 



i) • 
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[0030] %\<OV* h'T^Tf 9 16lt 17 ICtf 

2 3 aM2 3 j rtl?)^lij|/iff^2 3 a 
M2 3 j ^feO#ffl*Sr*Pili-5JP*»2 4 aM2 
4di, wjXb#JP**2 4 aM2 4 d^feO^ffi^J 
*JD»Xtf*lli-5*0»»2 6 2 5, 2 7 £ 

[0 0 3 1] W,2<D7* Y s f^ s r9 9 17lt 0 

8(^t<J:5^ #**SBA7 f A 8 

0 a 7^3 0 kd*e>0#Hl*S:*Pjli-SJ)D*»3 1 a 7!? 
131 f #*n*»3 la, 3 1 b3&»feO#aa**:in 
*&lW*»i-*2ra»»3 3&tf«JM§3 2 #^0*^ 
31c, 31 d, 31e, 3 1 f ^e>(0#ffi*SrS2P« 
BE«tittS!-t*5 = ^^— * 3 4 a 75^3 4 d b. Ztl 
t>fr= % ss<lo—9 3 4 aM3 4 d a>feO#fcB*C0ffitB 
iMt5OTiftffiS3 5a, 35bt, ZtlhitL 
fflS&tHS3 5a, 3 5 bO#ffl*Sr*D»"f 5JD*«3 
6 fc§r*rLT^5. 

[0 0 3 2] J£A±0£ if* ^9 1 1 

fco^T. *lStf*2©7t hf^fT^^ 1 6, 17 

RF«#**n^n»mi-s«s3asriaB«r#J!Rb-c 

[0033] Il(^7^hf>f7 1 ^^16|j: % 0 5&I5 
H 7 C^-r<£ 3 f-. CD, CD-R^5)Wf«Srlf4t5 
^ $l^»Al^«aal, aclWfDi: 
S*I«ablOi^^ «2<Og3t»A2(OSJt«« 
a a 2, a b 2<Dftb &ytm&*h 2 <Dm&b<Dm&$: 

9-tiHr^>^bKX9. 7t-^vy^x7-<lfFE^ 

[0 0 3 4] bfc^oT. 7*— U*sls (f#F 
EH, 

(aa2 + ac2-ab2) 

TE= (ael-af 1) - (ae 2-a f 2) 
• • • (5*2) 

[0 0 3 7] ^Lt, Sl07tFr>fT^^l 6(t 
0 5X1^0 7 J^-TJ: CD. CD-R^bSSS: 

W&i-S, JSlO*3t»Aloa36««a a 1, acl 
OfPfcg3t««a b K 2 0§:)ta5 A 2 COS 

«aa2, ab2©fPkS*Wab2<OS»iO 



(5) 
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OgftSBA 2 a e 3, a f 3 <Dfq t <D^ft& 



RF= (aal + abl + acl) + (aa2 + ab2 + ac2) 
• • • (^3) 

[0039] I2(^)7t Yf^Ttfr 1 7 fit, I6W 

l^)S3t§{5AlcOS)tffi«a a 3, a a 4, a d 3M 
*2 0S3te»<D£#««a g 3 0fPir, % 1 <Dg3tS&A 



[0 0 4 0] It^oT, ^^~^7i/: 
Eft. 



10$*«*ab3, ac3, ab4, ac4Sff|2 

FE= (aa3 + aa4+ad3 + ad4 



b3-ab4-a c 3 — a c 4 



) - (ae3 + ag3-af 3) 
[0041] !2(D7t hf>ff^^ 1 71*. Bl 6 

l<Dg3tlSA7<£>§3teS«a a 3, a b 3 <7>fa £ SI 1 <£> 
g3tSBA7<DS3t«*a c 3, a d 3 OfP t Ofitfg^X 
i fc. !(U<D£#«A7 0>5:3te«*a c 4, a d 4 <0?P 

til (Dgt*»OS*«*a a 4, a b 4 <7>fa fc Wffita 

[0 0 4 2] Lfc^ot, h7^^^^7- {f-S-TE 



(*4) 

TE = Xi + Yi • ■ • (5t5) 

[0 0 4 3] ^LT, g207t hf^f^^l 7te, 
H6XVEI8^i-J:5f-, DVDd^e>««S:W5fei-5 
IB 1 £>S3tS& A 1 (DgTfeffi^S aa3, aa4, ad 
3Xt^*2^g3tSFfA2i7>S3t««a g 3<DfDi:. H 
OgftSP A 1 (D&JtWS. a b 3 , ac3, ab4, ac 
4 RUm 2 CDg5feg($ A 2 a e 3 , a f 3 <£>?H 

^ioI«:tia^ RFflHMM*&*ts. 

[0 0 4 4] Lt^oT, RFfltfB, 



RF= ( a a3 + aa4 + ab3 + ab4 + ac3 + ac4 + ad3-had4 



)-h(ae3 + af3-hag3) 
[0 0 4 5] Sfc. ±3*Ufc3t***s*i*lf-^^^ 

StLTAtt^fl 0 t?A*ti-5u-1fjtOS T so 
s 0, P«jteJ*#«rTp0-C*'*-. 
[0 0 4 6] H9fc»tJ:5^ C©tT-A^3y? 
8fl > fl£5#6 5 0 nm^U— if ft^A*** ftfcSMK 

5 0%£j§ii§£i*:6£: i fcfc^ A*t36<£> S 

[0 0 4 7] u±.<o£oKm&ZfrtL%Vy?Ty-?m 

StCo^T, CD. CD-R, DVD^fettffl&Sr-tix-P 
[0 0 4 8] tf, 3fetfy^7y/8»l CD. CD 
fcU— SfittfCD, CD-R^«*K«ffi±^HR*tSJx 
1 6 36Sg*i-5Ci:KJ: 9, CD. CD-R^lf 
[0 0 4 9] Jttrs/^Ty^aSRtt, DVDd^ 

if**DVDom»e»aB±K»itsix-c, m^mm so 



(SC6) 

[0 0 5 0] ±SfibfcJ;5K:* *tTy^r y^SSRtt, 
Jg 2 OftiH 1 5t> gl07t hr^r^^ 1 
2W7tFf^7^^17^ 9±Cth€ 

[0 0 5 1] ~<Dft,\i 0 *y?Tv7 > mmz£1ri&. 

[0 0 5 2] ±3ftLfcV— if*:/7 1 1 

Il(^)7t hf>fT^^ 1 6^*^1X^12^ 
JtfflAl, A2t, £J2tf>:7;a- hx>fx** 1 7rtS*rf 
5^lS.t^S2 0S^a5A7, A8 i3&SSfiSCLTRW5> 

LTRWi-5. 

[0053] Hi oMii i i-^-f-J: 5 i-s z\<oy* 

bi. m 2 <D§:ytnB 2 1 , y*—*^^?^?—^ 
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gflB3, B4, B5, & 6 bfr^fr^ftWttf hftX^ 

[00 54] m l 1 o \c % o^ftgflB i 

tt, ±gjt««3ft J 8^«SiXTl^S. 3?2<D£ftg&B2 

hr>ff^ 4 3lt *iaVJS2^S*»B 1, B2 

[0 0 5 5] Lf:^oT, r ^)7t hf >f * 4 3 \Z. 
ttl\i % % 1SU J S2^)§»B 1, B2Mt5I 

[0 0 5 6] ±a>bfc^tt: 0 ^^T^^®^{i^ 
53t^*3ttu 1f*fcia*r"*"5*o 7=7^1-^ 20 

[0 0 5 7] 121 2(C^i"i 5fc* r(7>U-if^^^4 

[0 0 5 8] r01/-f*^745lt 0121: 30 

S*i-Jl5fc, *2G>3te«4 8Xt;7t hr>ff^^ 5 0 
d^ix-WiER £ *xfcEB*« 52^ r <d[hIKS« 5 
2 SrrtSStClRjfrt-f-S-Jr— ^ 5 4 £ t#U"CV^. 

[0 0 5 9] f&2<D%M4 8 Its ffilx.tf 6 5 0 nm(7)S 

So 

[0 0 6 0] ^p^7A^4 7(j:, @l3i:*tJ:5 

c '& i Rxim 2 6, is <D&m v ytx*m— <o* 

f -f * 5 0 K <£ 9 ^n^ftS*-*"* 
[0 0 6 1] ^n^7^* J ?-4 72&s^i-5[3iFr8h*ti:. 

6 5 0 nm<h 7 8 0 nm^J: 9 ii:5i^>. 

— 3j?*ftSrJiaLfc^— 1f*^9 l 1 iB«ot-#* 

[0 0 6 2] £fc. ^OU-f*7 p 74 5S:ft5^ 

FE= (cal + ccl + cbl) - 



«t 5 £ 5 N) a fMRfr 

[0 0 6 3] 7* hr^7^^ 5 OH 012XtfBl 
4tC^-T<t5C CD. CD-RtS4t5IRI-7t- 

1, C2 4r*U-CV^5. l&lOgftgpc 1 Rtffg 2 <£>g 
3te»C2ii* ^2(^3til4 8*rlB»c*tfJ:5K*ixW 
ER£nTv^ B 

[0 0 6 4] mi cDgftg&C 1 tt % g]15 (C^f i 9 

3 5MW£;ixfc#S#««c a 1, c b 

1, ccl^tttV^p S2(D§:fSPC2ft il5 

a 2, cb2, c c 2 5rf ttl/^o 

[0 0 6 5] 7thf>f7 L ^^50H BH4K.Wigi 
5 ^^-Tct 5 CD, CD-RS:S4t5BI-^7y 
^ry^X7-^ffit5l3, fg4<7>§:3tSBC 3, C4 
XV* 5, *6 tf>gft*l$C 5, C6£^LT^5 0 

[0 0 6 6] *3&tf*4 0>gJte»C3, C4tt, HI 1 

cel. c f UtttV>5 0 i5Sr/l6^)S»C 
5, C6ij:, Ell 5l^tJ:5^ f&2<D&>}£{RC2& 

e 2, c f 2 SrtLTV^o 
' [0 0 6 7] :07t hx-f 7^* 5 Of*. Ell 

4RU 5 Bl5l^ti5C, DVD?rS4t5i[:7t 

MnttUt 5i 7 at^g 8 0§)t95 C 7 , C8^L 

[0 0 6 8] 17 (Dg*S»C 711 015 \C^irX o 
tC, ^S5t««3ftS8»«SiXfc#S3t««c a 3, cb 
3, c c 3 , c d 3, ca4, cb4, c c 4 , cd4 
«r*LTl^5 0 ^8^WC 8tt\ Hl5C/Tti9 
±S*««dS3^«*ixfc*$3t««c e 3, c f 
3, c g 3 SrWLTl^o 

[0 0 6 9] :(O7thf>fT^^50H 0151^ 

i"J:5^> CD, CD-R*>feflMB*rH4i-5*. *i 
oS3t«BCl<Dg*«*c a 1, ccliOfDi:S)tW 
c b l^t, S2 0g*SC2^i«c a 2, 

c b 2<Difab%L%mmc b 2<D&&b<n&&*nm-t-z 

5 0 

[0 0 7 0] U:^oT, 7^-— fll#F 
(ca2 + cc2-cb2) 
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• • - (5fc7) 

[0 0 7 1] 7* hf-ff^^ 5 0(t mi 5lc^1-<fc 
CD, CD-R^bttWtSttSRK, S30 
gft^C3<7)£ft««c e 1 kJH5 0St*«C5 0S* 
W&c e 2 ^^fti:, m4^S*Sl5C4C0S^;ffl^a f 

1 iS6<0gjtfflC6CDg#««a f 2 k<Dftk<0&& 

[0 0 7 2] Lf:^ot, h?y*y^?-»*TE 10 
ft, 

TE= (cel-cfl) + (ce2-cf2) 
• • • «8) 

RF= (cal + cbl + ccl) + 

• • • (*9) 

[0075] 7thf>f7^^50(l HI 5tC^-T£ 
5fc, DVD^feflMB*rWfei-6IB. *i^S*»Cl 
^S3tfi«ca3, ca4, c d 3 2 ^gJtSBC 20 

2 0S3tffi«c g SOfnir, *1 OgJtSFPC 1 £>g3t« 

F E = (ca3 + ca4 + cd3 + c 
) - (c e 3 + c g 3-c f 3) 

[0077] 7thf^f7^^50(t Ell 5t£7F-rJ: 
5fc, DVD^6lWltBtt5», m7 0g^C7 
c a 3 , c b 3 OfP <h s c c 3 , c 

d 3cofqco{a:^^X2 fc, »7<fcS3te«C7(Dg3teflM* 

cc4, c d 4CQfn£. S^tM^c a 4, c b 4 <DfP £ 

^teffiSYz t^snr^a^ h?^^^ 30 

[0 0 7 8] U#ot, ft*TE 
ft, 

RF= (ca3 + ca4 + cb3+c 
) + (c e 3+ c f 3 + c g 3) 

[0 0 8 1] W_t^c):9^«^^^y u c^--if^^T4 5 
*:«*.** tfy ^Tsy^aSBte J: Jxtf, 

[0 0 8 2] tt*3, *»W»C«S*try^Ty^1S« 
tt. *#7^^iUCD, CD-R&t/DVDSrS 
*i-S±5lC«lrii*ixfc3&^ WitfCD-RW (ReWrit 
able) ^at**^^ ^^«<7>ift05t*7*>r^^* 5 *fflS 

[0 0 8 3] 

5:t#-e*5 G 50 



[0 0 7 3] ^LT, 7 it Y^^^tZ 50(1 12 1 5 
d^-TJ: CD, CD-Rd»foflWBSrW4i-5BR 
H^S)tSAi^C)tf«c a 1, c c \<rmk 

^ytmm c b 1 <D^& ks m 2 ©s*«t c 2 cr>£5tm*£ 

ca2, c b 2fl>fdi:a#«#c b 2(DllkStk<0&iXfr 
1rZZk\z£Q. RFfflr*36«»feix5. 
[0 0 7 4] UfctfoT, RFflflt 



(ca2 + cb2 + cc2) 

«cb3, cc3, cb4, c c4XtfjS2©$*fflC 
2 0§)fei«ce3 ) cf 3©fDfcOi»S:»ffit5^ 

[0 0 7 6] Lt^ot, 7t-^v / y^7-ff^F 

d4-cb3-cb4- cc3-cc4 

- Kio) 

TE = Xi +Y2 • • • (5tl 1) 

[0 0 7 9] ttt, 7* hx-YT^ 5 0lt Hi 5{Z 
7j^tXi\z % DVD*»&flHS«rW£-*-6III* JR l 
SC10g»aa3, a a 4, a d 3 BlU^ 2 <7>g 
*«C2©S3t«*ag30fti, fB 1 ^S*§15C 1 <D 
S3t««ab3, ac3, ab4, ac4iff|2©S 
3taC2^§)tffl«ae3, a f 3 (7)fni: 4riDSf5 ^ 

[0 0 8 0] Lt^oT, RFflftt, 
b4+cc3+cc4+cd3+cd4 
■ (5tl 2) 

[HBO»#4R«] 

[mi] ♦wwteflis^tfy^Ty^jsasssfi*-*** 

[12] ±lE^;t: 0 ^^T^^B^{i^5^-lf^^ , 7 

[13] 1f*7 p 7«:»i" 3 PffiH"C*>S.- 
[14] W^7^tt5f lW!207t 

[15] ±IEJBl 07t hr/f^^^tSt^^ 

[06] ±15^2^-7^ -r** Sr«/*-r5#S3t 

[(27] ±E»i©7thr>ff^^iS7t-*v'y^ 
h7j/*^^5-«tXtfRF«tS:t 
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5, 

[H8] ±ia^207^- hr>f7^ 9ifi7*— 

[19] ±i53t^*^x.s tr-A^^y ytzmw-r 
in o] fdio^^ hf^f^^ £^r-r ste<£> u-if # 

:/ 9 «r tft93 i" 5 fc ft [:^t¥Iit* te 5 o 
[ill] ±IE^^ h ^5^***1^5 

[Ell 3] ±iaM^ft!l<DU-1f^^7^W-rS^n^9 
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[0141 ±IEJEfc*&G>i'— 1f*^9* s *i"S7* hf* 

[IHl 5] ±15:7* hf^f^ * 
KWt5fc6KSt¥BHTfc5. 

[Ill 61 SMt^^T^^l^it^IlW 
»2 0**5RSr*-r«a:Ht?*>6. 

[^#olil9ll 

2 #9*5^**, 3 6 IglOftiH, 10 

16 il^7thr>ff^^> 17 ^20^^-h-r 
4=r??. 19 @KStE. Al glOSm A 2 
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